[Abstract] Microglia and macrophage cells are the primary producers of cytokines in response to neuroinflammatory processes. But these cytokines are also produced by other glial cells, endothelial cells, and neurons. It is essential to identify the cells that produce these cytokines to target their different levels of activation. We used dual RNAscope ® fluorescence in situ hybridization (FISH) and immunohistochemistry (IHC) techniques to visualize the mRNA expression pattern of pro-and antiinflammatory cytokines in microglia/macrophages cells. Using these methods, we can associate one mRNA to specific cell types when combining with different cellular markers by immunofluorescence.
significantly increased in microglia/macrophages in the injured cortex of NOX2 -/-mice (Barrett et al., 2017) .
In summary, the use of FISH improves specificity and sensitivity when examining cytokine mRNAs in distinct cells, confirmed by antibody co-immunostaining for microglia/macrophages. This method allows us to identify the cellular source of cytokine production following brain injury with much-improved confidence. All target probes consist of 20 short double-Z oligonucleotide probe pairs that are gene specific and were obtained from ACD. 6. Remove slides from 100% EtOH, and let them air dry completely at RT for 30 min in a slide holder.
Materials and Reagents
7. Draw a hydrophobic barrier around each section using an immEdge hydrophobic barrier pen ( Figure 1B and Video 1).
8. From this step forward, do not allow the brain sections to dry out completely. b. Check to ensure the temperature is between 100-104 °C.
c. Slowly submerge the vertical plastic staining rack with slides using long curved forceps into the boiling antigen retrieval solution.
d. Check to ensure the temperature is between 100-104 °C.
e. Boil slides for 2 to10 min (it depends on the quality of tissue).
f. Rinse slides in ultra-pure water (repeat once more). d. Place the ACD EZ-slide holder/rack into the ACD HybEZ TM humidity control tray and incubate according to Table 1 . Orthogonal projections confocal images and scale bars for A and B (50 μm) and C-E (20 μm).
Data analysis
Details regarding quantification of immunofluorescence and in situ mRNA hybridization has been provided by (Allen et al., 2016; Barrett et al., 2017; Villapol et al., 2017) . Briefly:
1. Positive in situ mRNA hybridization signal consists of a punctate signal representing a single mRNA transcript (Wang et al., 2012) .
